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(57) ABSTRACT

A buflering device comprises a frame and a conveyor belt,
a supply station, a discharge station, a first reversing member
reverses the conveying direction of the conveyor belt, and a
return guide includes a second reversing member. The
buflering device 1s configured such that the conveyor belt
moves from the supply station via the first reversing member
to the discharge station, after which the conveyor belt 1s
guided back to the supply station via the return guide. A
portion of the conveyor belt n forms a buller section of
which the length varies. The remaining portion of the
conveyor belt forms a compensation section for compensat-
ing a change of length of the bufler section during simul-
taneous displacement of the first and second reversing
members with respect to the frame. The {first reversing
member includes a buller carriage for radially guiding the
conveyor belt, which guide 1s fixed to the carriage.
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1
BUFFERING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s a continuation of and claims
priority of U.S. patent application Ser. No. 15/751,649, filed
Feb. 9, 2018, which 1s a national stage of international patent
application no. PCT/NL2016/050574, filed Aug. 11, 2016,
and published as WO 2017/026893, the contents of which

cach 1s hereby incorporated by reference in their entirety.

BACKGROUND

The discussion below 1s merely provided for general
background mformation and 1s not intended to be used as an
aid 1n determining the scope of the claimed subject matter.

Aspects of the present mvention relate to a bulflering
device.

A buflering device can be used for builering semi-finmished
products between apparatus which have temporarily differ-
ent machining speeds, for example. A disadvantage of a
known buflering device 1s that 1t 1s a rather complex system.

SUMMARY

This Summary and the Abstract herein are provided to
introduce a selection of concepts 1n a simplified form that are
turther described below 1n the Detailed Description. This
Summary and the Abstract are not intended to identily key
features or essential features of the claimed subject matter,
nor are they itended to be used as an aid 1n determining the
scope of the claimed subject matter. The claimed subject
matter 1s not limited to implementations that solve any or all
disadvantages noted in the Background.

A buflering device can include at least a first reversing
member provided with a bufler carriage with at least a guide
for radially guiding the conveyor belt, which guide 1s fixed
to the bufler carriage.

A fixed guide allows the buflering device to be manufac-
tured simply and relatively low-cost. It also provides the
possibility to apply an additional guide, which extends
parallel to the fixed guide, for supporting a diflerent section
of the conveyor belt or an additional conveyor belt. This 1s
not possible 1n case of a buflering device including reversing
wheels, such as disclosed 1n the above-mentioned prior art.

The supply station and the c,1se_1arge station may have
fixed positions with respect to the frame, whereas the path
followed by the conveyor belt between the supply station
and the discharge station can be varied by simultaneously
displacing the first and second reversing member. The
function of the reversing members 1s to direct the conveyor
belt 1n an opposite conveying direction after passing the
reversing member as seen from above.

In a specific embodiment the frame comprises two par-
allel support tracks extending in a transport plane and each
having a front end and an opposite rear end, wherein at least
the first reversing member 1s located at least partially
between the support tracks as seen from above and along
which 1t 1s displaceable, wherein the buflering device 1s
adapted such that under operating conditions the conveyor
belt follows one of the support tracks from the front end
thereol and then via the guide of the buller carriage the other
support track in opposite direction to the front end thereof,
alter which the conveyor belt 1s guided back again via the
return guide to the front end of said one support track,
wherein the conveyor belt 1s a first conveyor belt and the
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2

buflering device 1s provided with at least a second endless,
drivable, tlexible conveyor belt, which extends parallel to
the first conveyor belt so as to form a common conveying
surface and wherein the first reversing member 1s provided
with a second guide for radially guiding the second con-
veyor belt which second guide 1s fixed to the bufler carriage
and the second reversing member 1s provided with guides
for radially guiding both conveyor belts which guides are
fixed to the compensation carriage. The guides at the respec-
tive reversing members extend parallel to each other such
that the conveyor belts run parallel to each other.

The presence of a second conveyor belt provides the
possibility to form a wide common conveying suriace,
which cannot be achieved with a single conveyor belt
because of the difference of path length between the inner
bend and the outer bend of a conveyor belt at the reversing
members. For example, in case of a slat conveyor relatively
large movements between the slats and possibly openings
will arise at the outer bend when using a single conveyor
belt, such that for example 1n case of mass transport a risk
of falling products may arise. Furthermore, in case of
applying more than one conveyor belt a driving force can be
applied 1 a better way than 1n case of applying a single
conveyor belt which has the same width as the sum of a
plurality of parallel narrow conveyor belts. Besides, it 1s
impossible to guide two separate conveyor belts by means of
reversing wheels like 1n the above-identified known device.
The supply station and the discharge station may be located
at the respective front ends. The support tracks may be
linear.

In a practical embodiment the front ends of the support
tracks substantially lie 1n a plane which extends perpendicu-
larly with respect to the longitudinal direction of the support
tracks. The rear ends of the support tracks can also substan-
tially lie in a plane which extends perpendicularly with
respect to the longitudinal direction of the support tracks.

In a particular embodiment the bufler carnage and the
compensation carriage form a common carriage which 1s
displaceable in the transport plane, wherein the bullering
device 1s adapted such that under operating conditions
downstream of the bufler section the conveyor belts are
guided via a portion of the return guide to the rear end of one
of the support tracks and follow this support track, and
tollow the other support track via the guides of the second
reversing member in opposite direction to the rear end
thereol, after which the conveyor belts are guided back again
to the front end of the support track upstream of the bufler
section via a different portion of the return guide. The first
and second reversing member are mtegrated 1n the common
carriage. The guides of the first and second reversing mem-
ber may have U-shapes, for example, wherein the legs of the
U-shaped guides of the first reversing member and those of
the second reversing member are directed 1n opposite direc-
tions.

The return guide can be adapted such that after leaving the
front end of the support track the conveyor belts are guided
upside down below this support track to the rear end thereof,
and after leaving the rear end of the other support track the
conveyor belts are guided upside down below this support
track back to the front end thereof. This means that the
conveyor belts move upside down at the lower sides of the
support tracks, but not at the second reversing member.

In order to achieve this, the return guide at the front end
and rear end may be provided with respective reversing
rollers including axes of rotation which extend parallel to the
transport plane and perpendicularly to the longitudinal direc-
tion of the support tracks.
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The conveyor belts may be retained at the reversing
rollers in transverse direction of the support tracks. This
provides the possibility of omitting support of the conveyor
belts at the support tracks in transverse direction, since this
already occurs at the reverse rollers and the guides of the
carriage, whereas the conveyor belt 1s tensioned under
operating conditions because of driving 1t.

In an alternative embodiment the bufller carriage 1s dis-
placeable 1n the transport plane and the compensation car-
riage 1s displaceable 1n a plane below the transport plane, for
example parallel to 1t, wherein the buflering device 1is
adapted such that under operating conditions the conveyor
belts are guided upside down in at least a part of the
compensation section via the return guide and via the guides
of the second reversing member. In this case the compen-
sation carriage does not move 1n the transport plane such that
the buflering device can be built 1n a relatively compact way
in the longitudinal direction of the support tracks.

More specifically, the return guide at the front ends may
be provided with reversing rollers having axes of rotation
which extend parallel to the transport plane and perpendicu-
lar to the longitudinal direction of the support tracks so as to
guide the conveyor belts upside down below the supporting
tracks towards, via and from the second reversing member.
The radial guides at the bufler carriage and the compensation
carriage may be applied in a comparable manner Since the
conveyor belt follows the second reversing member upside
down the guides may possibly support the second reversing
member 1n upward direction, as well.

Also 1n this case the conveyor belts at the reversing rollers
may be retained 1n transverse direction of the support tracks,
such that it 1s not necessary to support the conveyor belts at
the support tracks in transverse direction. This happens
already at the reversing rollers and the guides of the bufler
carriage, whereas the conveyor belt 1s tensioned under
operating conditions because of driving 1t.

The bufler carnage and the compensation carriage may be
coupled to each other by means of a bendable element, such
as a chain, wherein the bendable element 1s guided about a
reversing wheel. This reversing wheel may be located at the
rear ends of the support tracks, for example. The buflering
device may be adapted such that under operating conditions
the bufler carriage and the compensation carriage move in
opposite directions as seen ifrom above.

In still another alternative embodiment the buflering
device 1s further provided with a static first reversing mem-
ber for reversing the conveying direction of the conveyor
belt and a static second reversing member for reversing the
direction of the conveyor belt, wherein the static first revers-
ing member and the static second reversing member each
have at least two parallel gmides for radially guiding the
conveyor belt which guides are fixed to the frame, wherein
the buflering device 1s adapted such that under operating
conditions the conveyor belt moves from the supply station
via the one guide of the static first reversing member to the
displaceable first reversing member and via the first revers-
ing member back to the static first reversing member, where
the conveyor belt moves 1 opposite direction to the dis-
charge station via the other guide, after which the conveyor
belt moves from the discharge station via the one guide of
the static second reversing member to the displaceable
second reversing member and via the displaceable second
reversing member back to the static second reversing mem-
ber, where the conveyor belt moves via the other guide in
opposite direction to the supply station. The static {first
reversing member and the displaceable first reversing mem-
ber may lie 1n a horizontal transport plane.
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4

Hence the static first reversing member has at least two
parallel radial gmides which are fixed to the frame, whereas
the displaceable first reversing member has at least one
guide which 1s fixed to the bufler carriage. Thus, the single
conveyor belt moves along the one guide of the static first
reversing member in the one direction and along the other
guide 1 opposite direction.

In a practical embodiment the static first reversing mem-
ber and the displaceable first reversing member lie 1n a
transport plane and the static second reversing member and
the displaceable second reversing member lie 1n a plane
below the transport plane, wherein the conveyor belt 1s
guided upside down along the static second reversing mem-
ber and the displaceable reversing member.

In all embodiments the fixed guide/guides of the respec-
tive reversing members may form a circle section/circle
sections, for example a semi-circle shape. In case of a
plurality of guides per reversing member the circle sections
extend concentrically.

The guides may have more functions than guiding the
conveyor belt(s) radially at the reversing members. At least
one conveyor belt may be supported 1n upward direction by
at least one guide. It 1s also possible that one conveyor belt
1s supported 1 upward direction by two neighbouring
guides. For example, the location of the radial support lies
between the upwardly directed supporting locations of the
neighbouring guides as seen from above. Furthermore, at
least one conveyor belt may be supported in downward
direction by at least one guide so as to prevent the conveyor
belt from moving upwardly. This conveyor belt can possibly
be supported 1n downward direction by two neighbouring
guides.

The guide/guides may be provided with a roller bed for
radially guiding the conveyor belt/conveyor belts, or the
conveyor belt/conveyor belts may be provided with rollers
for runnming the conveyor belt/conveyor belts along the
guide/guides. Consequently, friction between the conveyor
belt and the guides 1s minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the invention will hereatter be elucidated with
reference to drawings showing embodiments of the iven-
tion very schematically.

FIG. 1 1s a plan view of an embodiment of a buflering
device.

FIG. 2 1s a side view of the embodiment according to FIG.
1.

FIG. 3 1s a portion of FIG. 1 on a larger scale.

FIG. 4 1s a similar view as FIG. 3, but in which the
conveyor belts are not shown.

FIG. § 1s a cross-sectional view taken along the line V-V
in FIG. 3 on a larger scale.

FIG. 6 1s a cross-sectional view taken along the line VI-VI
in FIG. 3 on a larger scale.

FIG. 7 1s a cross-sectional view taken along the line
VII-VII 1n FIG. 3 on a larger scale.

FIG. 8 1s a similar view as FIG. 7 of an alternative
embodiment of the buflering device.

FIG. 9 1s a similar view as FIG. 7 of another alternative
embodiment of the buflering device.

FIGS. 10 and 11 are similar views as FIGS. 1 and 2 of an
alternative embodiment of the buflering device.

FIG. 12 1s a similar view as FIG. 1 of an alternative
embodiment of the buflering device.
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FIGS. 13 and 14 are illustrative side views of the embodi-
ment according to FIG. 12, in which different parts are
shown.

DETAILED DESCRIPTION OF TH.
ILLUSTRATIVE EMBODIMENTS

L1

FIG. 1 shows an embodiment of a bullering device 1, as
seen from above. FIG. 2 shows the buflering device 1 as
seen from one side. The buflering device 1 1s connected to
a supply conveyor 2 and a discharge conveyor 3. Under
operating conditions products are conveyed from the supply
conveyor 2 to a supply station 4 of the buffering device 1 and
from a discharge station 5 of the buflering device 1 to the
discharge convevor 3, possibly by means of a transfer
device. The transport flow at the supply station 4 and the
discharge station 5 1s indicated by means of arrows 1n FIG.
1. The buflfering device 1 1s adapted such that the distance
tollowed by the products between the supply station 4 and
the discharge station 5 can be varied, such that differences
between supply flows and discharge flows to and from the
buflering device 1 can be handled. This 1s required, for
example, when an apparatus located upstream has a tempo-
rarily different machining speed than an apparatus located
downstream.

The bullering device 1 according to FIG. 1 comprises a
frame 6 which 1s provided with two linear parallel support
tracks 7. The support tracks 7 lie 1n a transport plane and
support four parallel, endless, drivable, flexible conveyor
belts 8, for example slat belts. In an alternative embodiment
the number of conveyor belts 8 may deviate. The conveyor
belts 8 are driven by motors 9. The support tracks 7 have
front ends 10 and opposite rear ends 11. Front reversing
rollers 12 are driven by the motors 9 at the front ends 10. At
the rear ends 11 rear reversing rollers 13 are present. In the
embodiment as shown the front and rear ends 10, 11 of the
support tracks 7 lie in parallel planes which extend perpen-
dicularly with respect to the longitudinal direction of the
support tracks 7. As seen from above the front ends 10 lie on
a line which extends perpendicularly to the longitudinal
direction of the support tracks 7 and which extends parallel
to a line through the rear ends 11.

Furthermore, the buffering device 1 1s provided with a
carriage 14 which 1s located partially between the support
tracks 7 along which 1t 1s displaceable. The direction of
displacement 1s indicated by a double-headed arrow 1n FIG.
1. The carriage 14 may be coupled to the frame 6 through a
sliding structure, for example. The carriage 14 has a first
reversing member 15 and a second reversing member 16,
through which the conveyor belts are reversed 180° within
the transport plane. The first reversing member 135 1s located
closer to the front ends 10 of the support tracks 7 than the
second reversing member 16, and the second reversing
member 16 1s located closer to the rear ends 11 of the support
tracks 7 than the first reversing member 135. In the embodi-
ment as shown the first and second reversing member 15, 16
comprise five guides 17, each of which are fixed to the
remainder of the carriage 14. This 1s shown 1n case of the
first reversing member 15 1n FIG. 4. The guides 17 have the
shape of a semi-circle including a concentrical center 1n this
embodiment.

Each of the endless conveyor belts 8 follows from the
front end 10 of the support track 7 at the supply station 4 this
support track 7 in the direction of the carriage 14 and 1s
guided via the guides 17 of the first reversing member 135 to
the other support track 7. Hence, due to the presence of the
180° bend the conveyor belts 8 move 1in opposite direction
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6

after the first reversing member 15. Subsequently, the con-
veyor belts 8 follow the latter support track 7 1n a direction
from the carriage 14 to the front end 10 at the discharge
station 5. The path followed by the conveyor belts 8 between
the front end 10 at the supply station 4 and the front end 10
at the discharge station 5 form a bufler section B of the
common conveyor belts 8, as indicated 1n FIG. 1. The supply
station 4 and the discharge station 5 have fixed positions
with respect to the frame 6. The length of the bufler section
B can be varied by displacing the carriage 14 along the
support tracks 7. This provides the opportunity to vary the
distances followed by the conveyor belts 8 between the front
ends 10 of the support tracks 7 and the reversing member 15.

Upon leaving the support track 7 at the discharge station
5 the conveyor belts 8 are guided through the front reversing
rollers 12 along the lower side of this support track 7 upside
down to the rear guide rollers 13 at the rear end 11 of this
support track 7. There the conveyor belts 8 are turned upside
down again. Subsequently, the conveyor belts 8 move from
the rear end 11 of this support track 7 1n the direction of the
carritage 14, whereas their bearing surfaces are directed
upwardly, and are guided to the other support track 7 via
guides 17 of the second reversing member 16. Then, the
conveyor belts 8 follow this support track 7 in the direction
of the rear end 11 of this support track 7 and are guided
upside down along the lower side of this support track 7
back to the front guide rollers 12 at the supply station 4 by
the rear guide rollers 13 at the rear end 11 of this support
track 7. In the embodiment as shown the conveyor belts 8
run upside down at the lower sides of the support track 7 in
a plane that extends parallel to the transport plane.

The portion of the conveyor belts 8 which follows the path
from the front end 10 of the support track 7 at the discharge
station 3 up to the front end 10 of the support track 7 at the
supply station 4, forms a compensation section C as 1ndi-
cated 1 FIG. 2. When the length of the bufler section B 1s
varted by displacing the carriage 14 the compensation
section C compensates the change of length of the builer
section B. This means that the compensation section C forms
an unloaded portion of the conveyor belts 8.

In the embodiment as shown the front and rear reversing,
rollers 12, 13 together with the second reversing member 16
form a part of a return guide for the conveyor belts 8.
However, 1n an alternative embodiment the return guide may
be arranged differently. It follows from the foregoing that the
bufler section B 1s guided by the first reversing member 135
of the carriage 14 and the compensation section C 1s guided
by the second reversing member 16.

FIGS. 5-7 show cross-sections of the buflering device 1 at
different locations in the bufller section B. FIG. 5 shows a
cross-section 1n a linear part of the buller section B at the
support track 7 between the supply station 4 and the first
reversing member 15. The conveyor belts 8 slide over a
supporting surface 18 of the support track 7, which 1s
plate-shaped 1n this case. In the embodiment as shown each
of the four conveyor belts 8 15 a slat belt, 1n which slats 19
are movable with respect to each other via a chain 20 or an
alternative endless, flexible conveying element. The chains
20 of the conveyor belts 8 are driven by the motors 9. As
shown 1n FIG. 5 each slat 19 has a bearing plate 21 including
a bearing surface at its upper side on which products are
present at the buller section B under operating conditions.
The lower side of the slat 19 1s provided with two plates 22
located at either side of the chain 20 to which two outwardly
directed feet 23 are connected at a distance from the bearing
plate 21. The feet 23 slide over the supporting surface 18 of
the support track 7. At the support track 7 1n the compen-
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sation section C the conveyor belts 8 are supported 1n a
comparable way, but the bearing plates 21 are not occupied
under operating conditions.

FIG. 6 shows a cross-section at the transier between the
linear portion of the bufler section B and the first reversing
member 15 of the carriage 14. In FIG. 6 all five guides 17
of the first reversing member 135 can be seen. The mnner guide
17 having the smallest radius partially lies above the support
track 7 at this cross-section, the other four guides 15 lie
entirely above the support track 7.

FI1G. 7 shows a cross-section at the first reversing member
15 and shows, that the guides 17 are fixed to the remainder
of the carnage 14. Fach of the four conveyor belts 8 is
supported in radial direction by four guides 17. For this
reason each of the guides 17 has a radial outwardly directed
supporting surface 24 along which the passing plates 22 of
the slats 19 slide. The outer guide 17, 1n FIG. 7 the leftmost
guide 17, 1s not used for radial guidance of the outer
conveyor belt 8.

Each of the slats 19 1s supported 1n upward direction at the
bearing plates 21 by neighbouring guides 17 located at either
side of the conveyor belt 8 and also at the feet 23 which slide
over a supporting surface 25 of the carriage 14. Possibly the
conveyor belts 8 can be supported in upward direction by the
guides 17 only or by the supporting surface 235 of the
carriage 14 only.

In the embodiment as shown the slats 19 are also sup-
ported in downward direction in order to prevent the slats 19
from moving upwardly. Therefore, the feet 23 are located
below the neighbouring guides 17 which lie at either side of
the conveyor belt 8.

The guides of the second reversing member 16 in the
compensation section C are comparable to those of the first
reversing member 15, but mirrored in a mirror plane at the
carriage 14 which 1s perpendicular to the longitudinal direc-
tion of the support tracks 7.

FIG. 5 shows that 1n the linear portion it 1s only the outer
conveyor belts 8 which are retained 1n transverse direction
by an inner lateral guide 26 and an outer lateral guide 27.
The lateral guides 26, 27 are intended for protecting the
conveyor belts 8 rather than being necessary for lateral
support thereof. Basically, support in transverse direction 1n
the linear portion may be omitted. In practice the conveyor
belts 8 are automatically kept 1n place, since the conveyor
belts 8 are tensioned because of driving them and they are
more or less kept in place 1n transverse direction at the start
and end of a linear path by the radial guides 17 at the
carriage 14, on the one hand, and the reversing rollers 12, 13,
where the conveyor belts 8 are retained in transverse direc-
tion, on the other hand. The outer lateral guides 27 are fixed
to the respective support tracks 7, but the inner lateral guides
26 are tlexible so as to avoid obstructing the guides 17 of the
carriage 14 during displacing 1t. The inner lateral guides 26
may move away when the carriage 14 1s passing, for
example. FIG. 3 shows that the lateral guides 26, 27 are
present at both support tracks 7.

The conveyor belts 8 lie close to each other and are free
from obstacles 1n transverse direction above the respective
supporting plates 21, such that they together form a common
wide conveying surface, as shown in FIGS. 5-7. This means
that the bullering device 1 can be applied for mass transport,
such as transport of bottles. In that case 1t does not matter 11
the conveyor belts 8 have diflerent speeds, for example at
the reversing members 15, 16.

The carriage 14 can be displaced with respect to the
support tracks 7 by means of 1ts own drive means. However,
it 1s also possible to control the motors 9 such that a
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difference 1n traction force at the conveyor belts 8 at the
supply station 4 and the discharge station 3 occurs, such that
the carriage will be displaced.

At the lower side of the support tracks 7 between the
reversing rollers 12, 13 the conveyor belts 8 may be sup-
ported by separate guides.

FIGS. 8 and 9 show two alternative embodiments of the
buflering device 1. In the embodiment according to FIG. 8
at least a number of slats 19 are provided with a small wheel
28 which runs along the cooperating guide 17 under oper-
ating conditions. In the embodiment according to FIG. 9 the
guides 17 are provided with roller beds 29 along which the
plates 22 of the slats 19 move. The features according to the
embodiments as depicted in FIGS. 8 and 9 minimize the
required driving force for driving the conveyor belts 8.

FIGS. 10 and 11 show a varnation to the embodiments as
shown 1n FIGS. 1-9. The most important difference 1s that
instead of a common carriage, such as carriage 14 in FI1G. 1,
two separate carriages are present: a buller carrniage 30 to
which five guides 17 are fixed and a compensation carriage
31 to which also five guides 17 are fixed. The bufler carriage
30 and the compensation carriage 31 are both located
between the support tracks 7 as seen from above. The bufler
carriage 30 1s moveable within the transport plane, but the
compensation carriage 31 1s moveable within a plane that
extends parallel below the transport plane. The bufler car-
riage 30 and the compensation carriage 31 are connected to
cach other by means of chains 32 or an alternative bendable
clement via reversing rollers 33, see FIG. 11. This means
that when the bufler carnage 30 moves away from the front
ends 10, such that the bufler section B lengthens, the
compensation carriage 31 moves i1n opposite direction
towards the front ends 10. It 1s clear that due to the reversing
rollers 12 at the front ends 10 the conveyor belts 8 run upside
down 1n a part of the compensation section C and are also
guided upside down by the guides 17 of the second reversing
member 16. Therefore, it 1s desired to support the conveyor
belts 8 1n the second reversing member 16 not only radially,
but also upwardly. When the conveyor belts 8 are configured
like the embodiments as described above and shown 1n
FIGS. 5-9, the slats 19 can be supported upwardly at the feet
23, for example. An advantage of the embodiment according
to FIGS. 10 and 11 1s that the length of the builering device
1 can be relatively short.

FIG. 12 shows a plan view of another alternative embodi-
ment. The parts which are comparable with those in the
former embodiments have the same reference signs. In this
case the buflering device 1 1s provided with a single con-
veyor belt 8 which moves from a supply station 4 to a first
reversing member 15 which 1s displaceable with respect to
the frame 6 under operating conditions and then moves in
opposite direction to a static first reversing member 34, then
again to the first reversing member 15 and back again to the
static first reversing member 34. After leaving the static first
reversing member 34 the conveyor belt 8 moves to the first
reversing member 15 in diagonal direction as seen from
above and then follows a path to the first reversing member
15 and then follows from there a path to the static first
reversing member 34, then to the first reversing member 15,
subsequently back to the static first reversing member 34,
then to the first reversing member 15 and finally back to the
discharge station 5. The direction of movement of the
conveyor belt 8 i1s mdicated by arrows in FIG. 12. In an
alternative embodiment the number of windings about the
static first reversing member 34 and the displaceable first
reversing member 15 may be larger or smaller. The portion
of the conveyor belt 8 extending from the supply station 4
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to the discharge station 5 forms the bufler section of which
the length varies upon displacing the first reversing member
15 with respect to the frame 6, or with respect to the static

first reversing member 34.

In the embodiment as shown 1n FIG. 12 the static first
reversing member 34 has at least four gmides 17 for radially
guiding the single conveyor belt 8, which guides are fixed to
the frame 6. The guides 17 are indicated by broken lines in
FIG. 12. In this embodiment the displaceable first reversing
member 15 has at least five guides 17 for radially guiding the
single conveyor belt 8 which guides 17 are fixed to the builer
carriage 30, since in this embodiment the conveyor belt 8
passes the first reversing member 15 once more than the
static first reversing member 34. The guides 17 of the
displaceable first reversing member 15 are also indicated by
means of broken lines i FIG. 12. The guides 17 of the
displaceable first reversing member 13 are also fixed to the
bufler carriage 30 such as also explained in the above-
mentioned embodiments. In this case the imner guides 17 of
the static first reversing member 34 and the displaceable first
reversing member 15 are made longer for guiding the
diagonal portion of the conveyor belt 8 such that they are
slightly longer than a semi-circle.

The buflering device 1 of the embodiment as shown in
FIGS. 12-14 comprises a return guide including reversing
rollers 35 at the supply station 4 and the discharge station 5
which guide the conveyor belt 8 upside down 1n a plane that
extends below the plane 1n which the builer section extends.
The portion of the conveyor belt 8 which extends from the
discharge station 5 to the supply station 4 via the lower plane
forms the compensation section. The return guide further
comprises a second reversing member 16 which 1s displace-
able with respect to the frame 6, and a static second
reversing member 36. The static second reversing member
36 extends below the static first reversing member 34 and 1s
also provided with guides 17 for radially supporting the
conveyor belt 8 which guides 17 are fixed to the frame 6.
The displaceable second reversing member 16 1s provided
with guides 17 which are fixed to the compensation carriage
31, similar to the displaceable first reversing member 16.
The buller carriage 30 and the compensation carriage 31 are
connected to each other by means of chains 32 or an
alternative bendable element via a reversmg roller 33.

When the bufler Carrlage 30 moves 1n a direction away
from the static reversing member 34 the length of the bufler
section increases and the compensation carriage 31 moves 1n
opposite direction to the static second reversing member 36.
When the bufler carriage 30 and the compensation carriage
31 are located exactly above each other the buflering device
1 1s more or less mirror symmetrical with respect to a mirror
plane that extends parallel to the transport plane.

Similar to the embodiments as described hereinbefore
under operating conditions the conveyor belt 8 moves from
the supply station 4, in this case via some extra windings
about the static first reversing member 34 and the displace-
able first reversing member 15, via the {irst reversing mem-
ber 15 to the discharge station 5, after which the conveyor
belt 8 1s guided back to the supply station 4 via the return
guide with the second reversing member 16, whereas upon
simultaneous displacement of the first and second reversing
member 15, 16 with respect to the frame 6 a change of length
of the bufler section 1s compensated by the compensation
section. The guides 17 of the first reversing member 135 as
well as the guides of the second reversing member 16 are
fixed to the bufler carriage 30 and the compensation carriage

31.
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As seen from above the conveyor belt 8 follows a path
from the supply station 4 and the discharge station 3 to the
bufler carriage 30 like a pair of parallel opposite directed
transport sections, where the pair ol transport sections
follows two outer, neighbouring, parallel radial guides 17.
After reversal via comparable guides 17 at the static first
reversing member 34 the pair of transport sections follows
two guides 17 at the bufler carnage 30 which lie further
inwardly. After still another reversal via comparable guides
17 at the static first reversing member 34 the pair of transport
sections 1s divided and the conveyor belt 8 1s guided about
an 1nner guide 17 of the bufler carriage 30. Hence, the pair
of transport sections follows a sort of volute path. In the
compensation section the conveyor belt 8 1s guided 1n a
comparable manner.

In this embodiment the frame 6 1s provided with a plate
on which the conveyor belt 8 slides between the static first
reversing member 34 and the displaceable first reversing
member 15. In the compensation section the conveyor belt
8 1s supported at 1ts lower side, for example.

The bufler carrtage 30 may be retained in transverse
direction of the direction of displacement of the buller
carriage 30 via slots 37 1n the plate, for example. These slots
37 may be dimensioned such that the conveyor belt 8 1s not
obstructed by the slots 37 1n the diagonal section on the
plate. It may be clear that the orientation of the diagonal
section of the conveyor belt 8 changes upon displacing the
first reversing member 15 with respect to the frame 6 as seen
from above.

In an alternative embodiment the static first reversing
member 34, the displaceable first reversing member 16, the
displaceable second reversing member 16 and the static
second reversing member 36 lie 1n a common plane and the
bufler carriage 30 and the compensation carriage 31 are
integral, comparable with the embodiment according to FIG.
1.

All the embodiments of the buflering device 1 as
described herein have a bufler carriage 14, 30 and a COOP-
erating compensation carriage 14, 31 which comprise a
plurality of parallel fixed radial guides 17 each. In the
embodiments according to FIGS. 1-11 the guides 17 guide
a plurality of parallel conveyor belts 8 which move along the
guides 17 in the same direction and together form a rela-
tively wide conveying surtace, whereas the guides 17 in the
embodiment as shown 1in FIGS. 12-14 guide a single con-
veyor belt 8 which follows neighbouring guides 17 in
opposite direction.

The invention 1s not limited to the embodiments as
described above, which may be varied in different manners
within the scope of the claims.

What 1s claimed 1s:

1. A buflering device, comprising:

a frame; and

an endless, drivable, flexible conveyor belt supported by

the frame:;

a supply station for supplying products to the conveyor

belt;

a discharge station for discharging products from the

conveyor belt;

an accumulation section comprising a first static reversing

member fixed to the frame and a first displaceable
reversing member displaceable with respect to the first
static reversing member, the accumulation section con-
figured to reverse a conveying direction of the con-
veyor belt;

a compensation section comprising a second static revers-

ing member fixed to the frame and a second displace-
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able reversing member displaceable with respect to the
second static reversing member, the compensation sec-
tion configured to reverse the conveying direction of
the conveyor belt; and

wherein the bullering device 1s adapted such that under

operating conditions the conveyor belt moves from the
supply station via a first guide of the first displaceable
reversing member to the first static reversing member,
and via a guide of the first static reversing member back
to the first displaceable reversing member, where the
conveyor belt moves in an opposite direction to the
discharge station via a second guide of the first dis-
placeable reversing member, after which the conveyor
belt moves from the discharge station via a first guide
of the second displaceable reversing member to the
second static reversing member and via the second
static reversing member back to the second displace-
able reversing member, where the conveyor belt moves
via a second guide of the second displaceable reversing
member 1n an opposite direction to the supply station.

2. The buflering device of claim 1, wherein the first
displaceable reversing member 1s fixed to a first displace-
ment carriage movable with respect to the frame, and
wherein the second displaceable reversing member 1s fixed
to a second displacement carriage movable with respect to
the frame.

3. The buflering device of claim 1, wherein after leaving,
the first static reversing member the conveyor belt moves to
the first displaceable reversing member 1n a diagonal direc-
tion; and wherein after leaving the second static reversing
member the conveyor belt moves to the second displaceable
reversing member 1n a diagonal direction.

4. The butlering device of claim 1, wherein the first static
reversing member and the first displaceable reversing mem-
ber lie 1n a transport plane, and wherein the second static
reversing member and the second displaceable reversing
member lie 1n a plane below the transport plane, and wherein
the conveyor belt 1s guided upside down along the second
static reversing member and the second displaceable revers-
ing member.

5. The bullering device of claim 1, wherein the first static
reversing member and the second static reversing member
are proximate to the discharge station and the supply station,
and wherein the first displaceable reversing member and the
second displaceable reversing member are distal to the
supply station and the discharge station.

6. A bullering device, comprising:

a frame; and

an endless, drivable, flexible conveyor belt supported by

the frame:;

a supply station for supplying products to the conveyor
belt;

a discharge station for discharging products from the
conveyor belt;

an accumulation section comprising a first static reversing,
member fixed to the frame and a first displaceable
reversing member displaceable with respect to the first
static reversing member, the accumulation section con-
figured to reverse a conveying direction of the con-
veyor belt; and

a compensation section comprising a second static revers-
ing member fixed to the frame and a second displace-
able reversing member displaceable with respect to the
second static reversing member, the compensation sec-
tion configured to reverse the conveying direction of
the conveyor belt;
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wherein the first displaceable reversing member 1s fixed to
a first displacement carriage movable with respect to
the frame, and wherein the second displaceable revers-
ing member 1s fixed to a second displacement carriage
movable with respect to the frame;

wherein the first static reversing member has at least one
guide fixed to the frame and configured to guide the
conveyor belt;

wherein the first displaceable reversing member has a
plurality of guides numbering one greater than the at
least one guide of the first static reversing member, the
plurality of guides of the first displaceable reversing
member fixed to the first displacement carriage and
configured to guide the conveyor belt;

wherein the second static reversing member has at least
one guide fixed to the frame and configured to guide the
conveyor belt; and

wherein the second displaceable reversing member has a
plurality of guides numbering one greater than the at
least one guide of the second static reversing member,
the plurality of guides of the second displaceable
reversing member fixed to the second displacement
carriage and configured to guide the conveyor belt.

7. The bullering device of claim 6, wherein each guide of
the respective reversing members forms a substantially
semi-circle section.

8. The bufllering device of claim 7, wherein an innermost
guide of the first static reversing member and an mnermost
guide of the first displaceable reversing member are made
longer for guiding a diagonal portion of the conveyor belt
between the first static reversing member and the first
displaceable reversing member such that they are slightly
longer than a semi-circle.

9. The bullering device of claim 6, wherein the first static
reversing member and the second static reversing member
are proximate to the discharge station and the supply station,
and wherein the first displaceable reversing member and the
second displaceable reversing member are distal to the
supply station and the discharge station.

10. A buflfering device, comprising;:

a frame;

an endless, drivable, flexible conveyor belt supported by
the frame:;

a supply station for supplying products to the conveyor
belt;

a discharge station for discharging products from the
conveyor belt;

an accumulation section comprising a first static reversing,
member fixed to the frame and a first displaceable
reversing member fixed to a first compensation carriage
displaceable with respect to the first static reversing
member, the accumulation section configured to
reverse a conveying direction of the conveyor belt;

a compensation section comprising a second static revers-
ing member fixed to the frame and a second displace-
able reversing member fixed to a second compensation
carriage displaceable with respect to the second static
reversing member, the compensation section config-
ured to reverse the conveying direction of the conveyor
belt;

wherein the first static reversing member and the second
static reversing member each has a guide which 1s fixed
to the frame for radially guiding the conveyor belt, and
wherein the first displaceable reversing member has
two guides fixed to the first compensation carriage and
the second displaceable reversing member has two
guides fixed to the second compensation carriage; and
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wherein the buflering device 1s adapted such that under
operating conditions the conveyor belt moves from the
supply station via a first guide of the first displaceable
reversing member to the first static reversing member,
and via the guide of the first static reversing member
back to the first displaceable reversing member, where
the conveyor belt moves 1n an opposite direction to the
discharge station via a second guide of the first dis-
placeable reversing member, after which the conveyor
belt moves from the discharge station via a first guide
of the second displaceable reversing member to the
second static reversing member and via the guide of the
second static reversing member back to the second
displaceable reversing member, where the conveyor
belt moves via a second guide of the second displace-
able reversing member 1n an opposite direction to the
supply station.

11. The buflering device of claim 10, wherein the first
static reversing member and the first displaceable reversing
member lie 1 a transport plane and the second static
reversing member and the second displaceable reversing
member lie 1n a plane below the transport plane, wherein the
conveyor belt 1s guided upside down along the second static
reversing member and the second displaceable reversing
member.

12. The buffering device of claim 10, wherein after
leaving the first static reversing member the conveyor belt
moves to the first displaceable reversing member in a
diagonal direction; and wherein after leaving the second
static reversing member the conveyor belt moves to the
second displaceable reversing member 1n a diagonal direc-
tion.

13. The bullering device of claim 12, wherein each guide
of the respective reversing members forms a substantially
semi-circle section, and wherein an mnermost guide of the
first static reversing member and an innermost guide of the
first displaceable reversing member are made longer for
guiding a diagonal portion of the conveyor belt between the
first static reversing member and the first displaceable
reversing member such that they are slightly longer than a
semi-circle.

14. The buflering device of claim 10, wherein the first
static reversing member and the second static reversing
member are proximate to the discharge station and the
supply station, and wherein the first displaceable reversing
member and the second displaceable reversing member are
distal to the supply station and the discharge station.

15. The buflering device of claim 10, wherein the first
displaceable reversing member and the second static revers-
ing member are proximate to the discharge station and the
supply station, and wherein the first static reversing member
and the second displaceable reversing member are distal to
the supply station and the discharge station.

16. A buflering device, comprising:

a frame;

an endless, drivable, flexible conveyor belt supported by

the frame;

a supply station for supplying products to the conveyor

belt;

a discharge station for discharging products from the

conveyor belt; and

an accumulation section comprising a first static reversing,

member fixed to the frame and a first displaceable
reversing member displaceable with respect to the first
static reversing member, the accumulation section con-
figured to reverse a conveying direction of the con-
veyor belt;
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wherein the first static reversing member has at least one
guide fixed to the frame and configured to guide the
conveyor belt; and

wherein the first displaceable reversing member 1s fixed to
a first displacement carriage movable with respect to
the frame, and has a plurality of guides numbering one
greater than the at least one guide of the first static
reversing member, the plurality of guides of the first
displaceable reversing member fixed to the first dis-
placement carriage and configured to guide the con-
veyor belt.

17. The buflering device of claim 16, and further com-

prising;:

a compensation section comprising a second displaceable
reversing member displaceable with respect to the
frame, the compensation section configured to reverse
the conveying direction of the conveyor belt.

18. The buffering device of claim 16, wherein the buil-
ering device 1s adapted such that under operating conditions
the conveyor belt moves from the supply station via a first
guide of the first displaceable reversing member to the first
static reversing member, and via the guide of the first static
reversing member back to the first displaceable reversing
member, where the conveyor belt moves 1 an opposite
direction to the discharge station via a second guide of the
first displaceable reversing member.

19. The buflering device of claam 18, wherein after
leaving the first static reversing member the conveyor belt
moves to the first displaceable reversing member in a
diagonal direction.

20. The buflering device of claim 16, and further com-
prising a second accumulation section comprising a second
static reversing member fixed to the frame and a second
displaceable reversing member fixed to a second compen-
sation carriage displaceable with respect to the second static
reversing member, the second accumulation section config-
ured to reverse the conveying direction of the conveyor belt.

21. The buflering device of claim 20, wherein the first
static reversing member and the second static reversing
member are proximate to the supply station, and wherein the
first displaceable reversing member and the second displace-
able reversing member are distal to the supply station and
the discharge station.

22. The buflering device of claim 20, wherein a reversing,
member farthest away from the supply station in each
compensation network comprises one more guide than the
associated reversing member closest to the supply station 1n
cach compensation network.

23. The buflering device of claim 22, wherein the first
static reversing member and the second static reversing
member are proximate to the supply station, and wherein the
first displaceable reversing member and the second displace-
able reversing member are distal to the supply station.

24. A bullering device, comprising:

a frame;

an endless, drivable, flexible conveyor belt supported by
the frame:;

a supply station for supplying products to the conveyor
belt;

a discharge station for discharging products from the
conveyor belt;

an accumulation section comprising a first static reversing,
member fixed to the frame and a first displaceable
reversing member fixed to a first compensation carriage
displaceable with respect to the first static reversing
member, the accumulation section configured to
reverse a conveying direction of the conveyor belt; and
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a compensation section comprising a second static revers-

ing member fixed to the frame and a second displace-
able reversing member fixed to a second compensation
carriage displaceable with respect to the second static
reversing member, the compensation section config-
ured to reverse the conveying direction of the conveyor

belt;

wherein the first static reversing member and the second

static reversing member each has a guide which 1s fixed
to the frame for radially guiding the conveyor belt, and
wherein the first displaceable reversing member has a
guide fixed to the first compensation carriage and the
second displaceable reversing member has a guide
fixed to the second compensation carriage; and

wherein the bullering device 1s adapted such that under

operating conditions the conveyor belt moves from the
supply station via the guide of one of the first displace-
able reversing member or the first static reversing

member, to the first static reversing member or the first
displaceable reversing member, respectively, and via
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the guide of the first static reversing member or the first
displaceable reversing member respectively back to the
first displaceable reversing member or the first static
reversing member, where the conveyor belt moves 1n
an opposite direction to the discharge station via a
second guide of the first displaceable reversing member
or the first static reversing member respectively, after
which the convevor belt moves from the discharge
station via a first guide of the second displaceable
reversing member or the second static reversing mem-
ber to the second static reversing member or the second
displaceable reversing member respectively, and via
the guide of the second static reversing member or the
guide of the second displaceable reversing member
respectively back to the second displaceable reversing

member of the second static reversing member, where
the conveyor belt moves via a second guide of the
second displaceable reversing member or the second
static reversing member respectively, 1n an opposite
direction to the supply station.
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